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(54) OPTICAL MEMBER HOLDING DEVICE 

(57)Abstract: 

PURPOSE: To eliminate need for adjusting holding power and to 
easily exchange a mirror. 

CONSTITUTION: Since the acting characteristics of the pistons of 
^hydraulic jacks 2-4 on the upper side of the vertical mirror 1 and the 
pistons of hydraulic jacks 5-7 on the lower side thereof are reverse, 
the pistons 2a-4a of the jacks 2~4 on the upper side are elevated 
when the pistons 5a~7a of the jacks 5-7 on the lower side are 
lowered. Besides, the diameters of the respective pistons 2a~7a are 
set to be a prescribed value according to a holding point and the 
holding power of the respective jacks 2~7 is equally distributed by 
the weight of the mirror 1. Then, the mirror 1 can be held under a 
state that distorsion is suppressed to be the minimum. 
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CLAIMS 



[Claim(s)] 

[Claim l] At least four jacks equipped with the supporter material which is arranged 
every predetermined spacing along with the circumferencial direction of the disc-like 
vertical mold optical member of a water Hiramitsu shaft, and supports the side face of 
said vertical mold optical member, and the attachment component which holds this 
supporter material movable, It has the pressure source which supplies the fluid of this 
pressure to the space between said supporter material and said attachment components. 
Two jacks with which said supporter material operates to an opposite direction 
mutually to the core of said optical member among said four jacks according to the 
pressure buildup of said space and which support said vertical mold optical member 
upside, Opposite arrangement of the two jacks which support said vertical mold optical 
member bottom is carried out, respectively. It sets up so that allocation of the force in 
which said each supporter material does the path of the supporter material of said four 
jacks and an attachment component to said vertical mold optical member may turn into 
predetermined allocation. The optical member supporting structure characterized by 
establishing the direction of X fixed means which makes the same the amount of 
projections of said supporter material of two jacks which arrange a connection means to 
connect said vertical mold optical member with the supporter material of two jacks of 
said vertical mold optical member upside, and support said vertical mold optical 
member bottom or upside. 

[Claim 2] The optical member supporting structure according to claim 1 characterized 
by preparing the direction adjustment device of Y which adjusts the amount of said fluid 
supplied from said pressure source. 

[Claim 3] At least four jacks equipped with the supporter material which is arranged 
every regular intervals along with the circumferencial direction of the disc-like 
horizontal-type optical member of a vertical optical axis, and supports the underside of 
said horizontal- type optical member, and the attachment component which holds this 
supporter material movable, It has the pressure source which supplies the fluid of this 
pressure to the space between said supporter material and said attachment components. 
In the middle of piping which connects two jacks located on one [ which intersects 
perpendicularly on the underside of said horizontal-type optical member among said 
four jacks ] biaxial shaft, and said pressure source The 1st tilt fixed means which makes 
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the same the amount of projections of said supporter material of both jacks is 
established. The optical member supporting structure characterized by establishing the 
2nd tilt fixed means which makes the same the amount of projections of said supporter 
material of both jacks in the middle of piping which connects two jacks located on the 
shaft of another side, and said pressure source. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] Especially this invention relates to the optical member 
supporting structure suitable as the supporting structure of the mirror of the projection 
optical system of the semi conductor aligner which imprints a detailed pattern on a 
wafer about the optical member supporting structure. 
[0002] 

[Description of the Prior Art] The conventional optical member supporting structure is 
constituted by the adjustment implement holding the disc-like vertical mold mirror of a 
water Hiramitsu shaft in which two or more telescopic motion is possible, and each 
adjustment implement is arranged in the side face of a vertical mold mirror every 
predetermined spacing. 

[0003] Drawing 6 is drawing showing ideal allocation of the holding power of the 
supporting structure of a vertical mold mirror. The drawing Nakaya mark G shows the 
gravity direction. It is the force on a Y-axis F0 When it carries out and the include angle 
from a Y-axis is set to theta, it is holding power R F=F0 COStheta It becomes (l) type. 
[0004] Drawing 6 expresses the ideal weight distribution of (l) type with vectors 62-67. 
[0005] In order to make it this allocation conventionally, each adjustment implement 
was made to expand and contract, and the vertical mold mirror 1 was pushed, or 
lengthened and adjusted. 
[0006] 

[Problem(s) to be Solved by the Invention] However, since the dimension and weight of a 
vertical mold mirror changed at every exchange when a vertical mold mirror was 
exchanged for another vertical mold mirror, adjustment of the holding power in each 
retaining point needed to be redone, and exchange of a vertical mold mirror was 
complicated. Moreover, also when a vertical mold mirror was exchanged for the vertical 
mold mirror of the same mold, since the dimension and weight of a vertical mold mirror 
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changed delicately, they had the need for readjustment. 

[0007] Furthermore, in inside, the optical member supporting structure might have to 
be remade only by a dimension changing. 

[0008] This invention was made in view of such a situation, that technical problem has 
unnecessary holding power adjustment, and exchange of a mirror is offering the easy 
optical member supporting structure. 
[0009] 

[Means for Solving the Problem] In order to solve the above-mentioned technical 
problem the optical member supporting structure of invention according to claim 1 At 
least four jacks equipped with the supporter material which is arranged every 
predetermined spacing along with the circumferencial direction of the disc-like vertical 
mold optical member of a water Hiramitsu shaft, and supports the side face of said 
vertical mold optical member, and the attachment component which holds this 
supporter material movable, It has the pressure source which supplies the fluid of this 
pressure to the space between said supporter material and said attachment components. 
Two jacks with which said supporter material operates to an opposite direction 
mutually to the core of said optical member among said four jacks according to the 
pressure buildup of said space and which support said vertical mold optical member 
upside, Opposite arrangement of the two jacks which support said vertical mold optical 
member bottom is carried out, respectively. It sets up so that allocation of the force in 
which said each supporter material does the path of the supporter material of said four 
jacks and an attachment component to said vertical mold optical member may turn into 
predetermined allocation. A connection means to connect said vertical mold optical 
member with the supporter material of two jacks of said vertical mold optical member 
upside was arranged, and the direction of X fixed means which makes the same the 
amount of projections of said supporter material of two jacks which support said vertical 
mold optical member bottom or upside was established. 

[0010] Moreover, the optical member supporting structure of invention according to 
claim 2 prepared the direction adjustment device of Y which adjusts the amount of said 
fluid supplied from said pressure source. 

[0011] Furthermore, the optical member supporting structure of invention according to 
claim 3 At least four jacks equipped with the supporter material which is arranged 
every regular intervals along with the circumferencial direction of the disc-like 
horizontal-type optical member of a vertical optical axis, and supports the underside of 
said horizontal- type optical member, and the attachment component which holds this 
supporter material movable, It has the pressure source which supplies the fluid of this 
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pressure to the space between said supporter material and said attachment components. 
In the middle of piping which connects two jacks located on one [ which intersects 
perpendicularly on the underside of said horizontal-type optical member among said 
four jacks ] biaxial shaft, and said pressure source The 1st tilt fixed means which makes 
the same the amount of projections of said supporter material of both jacks was 
established, and the 2nd tilt fixed means which makes the same the amount of 
projections of said supporter material of both jacks was established in the middle of 
piping which connects two jacks located on the shaft of another side, and said pressure 
source. 
[0012] 

[Function] With the jack of an optical member upside, and a lower jack, since the 
operating characteristic of a piston is reverse, if the piston of a lower jack falls, the 
piston riser of an upper jack and the path of each piston will be set as a predetermined 
value according to a retaining point, respectively, and the holding power of each jack 
will be uniformly distributed by the weight of an optical member. 

[0013] Moreover, the underside of a horizontal-type optical member is supported with at 
least four jacks. The 1st tilt fixed means which makes the same the amount of piston 
projections of those jacks in the middle of piping which connects two jacks located on 
one [ which intersects perpendicularly on the underside of a horizontal-type optical 
member among four jacks ] biaxial shaft, and pressure sources is established. If the 2nd 
tilt fixed means which makes the same the amount of piston projections of those jacks in 
the middle of piping which connects two jacks located on the shaft of another side and 
pressure sources is established The holding power of a jack is uniformly distributed by 
the weight of a horizontal- type optical member, and the tilt of a horizontal -type optical 
member is also kept level. 
[0014] 

[Example] The example of this invention is explained based on a drawing below. 
[0015] The whole block diagram and drawing 2 which show the optical member 
supporting structure which drawing 1 requires for the 1st example of this invention are 
the side elevation of the optical member supporting structure of drawing 1 . The side 
face of the disc-like vertical mold mirror 1 of a water Hiramitsu shaft is supported with 
six hydraulic jacks 2-7, and hydraulic jacks 2 7 are arranged every predetermined 
spacing along with the circumferencial direction of the vertical mold mirror 1. Hydraulic 
jacks 2-7 are attached using the universal joint which is not illustrated on the frame 
which is not illustrated so that the force may not be applied other than radial. 
[0016] Hydraulic jacks 2-7 consist of pistons 2a-7a and cylinder 2b - 7b. The drawing 
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Nakaya mark G shows the gravity direction, and the adhesive disks 2d4d for adsorbing 
the side face of the vertical mold mirror 1 are formed at the head of the piston narrow 
diameter portions 2c4c which constitute a part of pistons 2a 4a of the hydraulic jacks 
2 4 arranged at the vertical mold mirror 1 upside. Adhesive disks 2d-4d are connected to 
vacuum devices 10 through Piping 9a-9c. If vacuum devices 10 operate, adhesive disks 
2d 4d will stick to the side face of the vertical mold mirror 1, and hydraulic jacks 2-4 
and the vertical mold optical mirror 1 will be connected. 

[0017] Hydraulic jacks 2-7 are connected to the reserve tank 8 through piping 12- 17. A 
reserve tank 8 supplies the oil of this pressure to cylinder 2b of hydraulic jacks 2-7 - 7b. 
[0018] The path of said pistons 2a7a is set as the predetermined value, respectively. In 
the hydraulic jacks 2-4 arranged at the vertical mold mirror 1 upside, the path (in the 
case of this upside, the area of the part which receives a pressure except the area of a 
piston narrow diameter portion is meant.) of piston 3a is larger than the path of Pistons 
2a and 4a, and the path of Pistons 2a and 4a has it. [ mutually equal ] In the hydraulic 
jacks 5 7 arranged at the vertical mold mirror 1 bottom, the path of piston 6a is larger 
than the path of Pistons 5a and 7a, and the path of Pistons 5a and 7a is mutually equal. 
[0019] Moreover, in order to balance the force of the hydraulic jack of an upside and the 
bottom, the path of Pistons 3a and 6a is equal, and its path of 2a, 4a, 5a, and 7a is also 
equal. 

[0020] By setting up the path of Pistons 2a-7a as mentioned above, the pressure is 
changed so that the holding power in each retaining point may become ideal allocation 
(allocation to which distortion of the vertical mold mirror 1 becomes min) of the 
aforementioned (l) formula. Holding power becomes maximum on the Y-axis (vertical 
axis) of the vertical mold mirror 1 by radial, and becomes zero on the X-axis. The 
property which decreases is set to 0 90 degrees of COS. The hydraulic jacks 2-4 
arranged at the vertical mold mirror 1 upside act so that the vertical mold mirror 1 may 
be pulled up, and the hydraulic jacks 5 7 arranged at the vertical mold mirror 1 bottom 
act so that the vertical mold mirror 1 may be pushed up. Magnitude is the same 
although the direction of the force of the upper hydraulic jacks 2-4 and the direction of 
the force of the lower hydraulic jacks 5*7 are reverse. With the upper hydraulic jacks 2*4 
and the lower hydraulic jacks 5 7, since the activity direction of a piston is reverse, if 
the pistons 5a-7a of the lower hydraulic jacks 5-7 fall, the pistons 2a-4a of the upper 
hydraulic jacks 2 4 will go up by this example. By having cylinder 8a, piston 8b, and 
device 8c that adjusts a piston location, and adjusting a piston location, the total oil 
quantity in piping 12- 17 can change said reserve tank 8, and it can adjust the direction 
of Y when doubling a mirror core centering on [ C ] equipment (core of the polygon which 
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connected each retaining point and was able to do it). 

[0021] Among piping 1217, piping 15 and 17 turns into piping of one ori the way, and 
the piston assembly 11 as a direction of X fixed means is arranged in the branch point. 
The piston assembly 11 consists of cylinder 11a, cylinders lib and 11c, pistons lid, lie, 
and llf, and rod llg. Cylinder 11a is connected to the reserve tank 8. Cylinder lib is 
connected to a hydraulic jack 5, and cylinder 11c is connected to the hydraulic jack 7. 
[0022] It holds in cylinder 11a piston lid, and piston lie is held in cylinder lib, and it 
holds in cylinder 11c piston llf, respectively It is formed in two forks, and connects with 
Pistons lie and llf, piston lid is connected with rod llg one side, rod llg one side is 
interlocked with piston lid, and Pistons lie and llf slide on it. Moreover, in order to 
adjust the difference of the amount of projections of piston 5a of a hydraulic jack 5, and 
the amount of projections of piston 7a of a hydraulic jack 7, the controller material 18 
which adjusts the location of piston lie is attached in rod llg. 

[0023] Moreover, since a Pistons [ lie and llf] diameter is equal and the sum of a both 
pistons [ lie and llf] projected net area and a piston lid projected net area are equal, 
the pressure of I/O of the piston assembly 11 does not change. 

[0024] Next, actuation of the optical member supporting structure of this example is 
explained. 

[0025] If vacuum devices 10 operate, the adhesive disks 2d4d of the hydraulic jacks 2-4 
arranged at the vertical mold mirror 1 upside will stick to the side face of the vertical 
mold mirror 1, and hydraulic jacks 2 4 and the vertical mold mirror 1 will be connected. 
Suppose that slight path clearance exists between the pistons 5a- 7a of hydraulic jacks 
5-7 and the side faces of the vertical mold mirror 1 which have been arranged at the 
vertical mold mirror 1 bottom at this time. 

[0026] Connection of hydraulic jacks 2-4 and the vertical mold mirror 1 drops gradually 
the pistons 2a-4a of hydraulic jacks 2 4 in response to the gravity of the vertical mold 
mirror 1. Descent of Pistons 2a~4a supplies oil to the hydraulic jacks 5-7 arranged 
through discharge and a reserve tank 8 at the vertical mold mirror 1 bottom from 
cylinder 2b~4b. If oil is supplied, the oil pressure in cylinder 5b - 7b of hydraulic jacks 
5-7 will become high, Pistons 5a-7a will go up (ejection), and the side face of the vertical 
mold mirror 1 will be contacted. Thus, when the path clearance of Pistons 5a 7a and the 
vertical mold mirror 1 becomes zero, hydraulic jacks 2-7 will share the weight of the 
vertical mold mirror 1, and when a load balances, the direction location of Y of the • 
vertical mold mirror 1 becomes settled. The sum of the direction component of a force of 
Y of each pistons 2a~7a at this time becomes the weight of the vertical mold mirror 1. 
[0027] Moreover, when Pistons 2a 4a descend and oil is supplied to a reserve tank 8, it 
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flows in cylinder 11a of the piston assembly 11, and piston lid moves leftward [ of 
drawing 1 ], piston lid is interlocked with and, as for a part of oil, Pistons lie and llf 
move only the same amount of strokes in this direction. Since it is equal to the path of 
the pistons 5a and 7a of hydraulic jacks 5 and 7 as mentioned above, when the oil of this 
** is supplied to Cylinders 5b and 7b from the piston assembly 11, the amount of strokes 
of Pistons 5a and 7a (the amount of projections) becomes the same. Consequently, the 
direction location of X of the vertical mold mirror 1 is restrained. 

[0028] Since the holding power of hydraulic jacks 5 7 is uniformly distributed by the 
weight of the vertical mold mirror 1, when exchanging the vertical mold mirror 1 for 
other vertical mold mirrors from which a dimension and weight differ according to the 
optical member supporting structure of this example, it is not necessary to redo 
adjustment of the holding power in each retaining point, and exchange of a vertical 
mold mirror becomes easy. 

[0029] In addition, although the optical member supporting structure of this example is 
a system using gravity, since hydraulic lines 12- 17 are also influenced of gravity, it is 
necessary to amend the water head difference of oil pressure. However, it may not pass 
over the error by the water head difference to about 1% (rate to the one half of the 
weight of the vertical mold mirror of the difference of the holding power of a vertical 
mold mirror upside and the bottom when it is the vertical mold mirror of 50mm in the 
radius of 150mm, and thickness, and specific gravity 3 and the water head difference of 
the optical member supporting structure is the specific gravity 1 of 500mm and oil), but 
it may omit amendment. What is necessary is just to judge with mirror precision 
whether it omits or not. As the amendment approach, modification of the diameter of a 
piston, the activity of a regulator, etc. can be considered. 

[0030] Moreover, in this example, although the vertical mold mirror was held six points 
using six hydraulic jacks 2-7, it may be made to use six or more hydraulic jacks [ even ] 
2-7, and holding power is distributed, so that a number increases, and effect which it 
has on the vertical mold mirror 1 can be made small. 

[0031] Furthermore, although this example described the case where oil was used as 
incompressible fluid, it replaces with this and you may make it use compressible fluid, 
such as air, depending on mirror precision. 

[0032] In addition, although this example described the case where the piston assembly 
11 was arranged in the middle of the piping 15 and 17 of the hydraulic jacks 5 and 7 
arranged at the vertical mold mirror 1 bottom, it replaces with this and you may make 
it arrange in the middle of the hydraulic lines 12 and 14 of the hydraulic jacks 2 and 4 of 
the vertical mold mirror 1 upside. 
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[0033] Moreover, pressure meter and a regulator are added to the actuation section of 
each hydraulic jacks 2-7 of this example, and you may make it raise an adjustment 
function. 

[0034] Furthermore, although this example described the case where the path of Pistons 
2a~7a was set as a predetermined value, respectively, it replaces with this, and if a 
regulator (pressure regulator) is used, the diameter of a piston can be made the same. 
[0035] In addition, although the adhesive disks 2d4d as a connection means were made 
to stick to the side face of the vertical mold mirror 1, it replaces with this, and the head 
of the piston narrow diameter portions 2c-4c of hydraulic jacks 2-4 is pasted up on the 
side face of the vertical mold mirror 1, or a boss with a hole or a slot is prepared in the 
side face of the vertical mold mirror 1, and you may make it make it connect with the 
member by the side of a frame in this example. 

[0036] Moreover, although considered as the configuration which uses six hydraulic 
jacks in this example, four except the jacks 3 and 6 arranged in the direction of Y of 
drawing 1 are available also as a configuration holding a mirror 1. 

[0037] The whole optical member supporting structure block diagram which drawing 3 
requires for the 2nd example of this invention, and drawing 4 are the side elevations of 
the optical member supporting structure of drawing 3 . 

[0038] Although the above-mentioned example described the optical member supporting 
structure which holds six side faces of the vertical mold mirror 1 using six hydraulic 
jacks 2-7, this example describes the supporting structure of the disc-like 
horizontal-type mirror of a vertical optical axis. 

[0039] In this example, eight hydraulic jacks 22-29 are used, and each hydraulic jacks 
22 29 are arranged every fixed spacing along with the circumferencial direction of the 
horizontal-type mirror 21. Each hydraulic jacks 22-29 are supporting the underside of 
the horizontal-type mirror 21. Moreover, hydraulic jacks 22-29 are connected to the 
reserve tank 48 through piping 32 39. 

[0040] Biaxial Pi which intersects perpendicularly on the underside of the 
horizontal-type mirror 21, and P2 One shaft Pi As 1st tilt fixed means which makes the 
same the amount of piston projections of each jacks 22 and 26 in the middle of the 
piping 32 and 36 which connects two hydraulic jacks 22 and 26 located, upwards and 
reserve tanks 48 The ** piston assembly 41 is formed and it is the shaft P2 of another 
side. The piston assembly 51 as 2nd tilt fixed means which makes the same the amount 
of piston projections of each jacks 24 and 28 in the middle of the piping 34 and 38 which 
connects two hydraulic jacks 24 and 28 located upwards and reserve tanks 48 was 
formed. The structure of the piston assemblies 41 and 51 is the same as the piston 
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assembly 11 of drawing 1 , and omits explanation. The tilt of the horizontal type mirror 
21 is restrained by the piston assemblies 41 and 51. 

[0041] According to the optical member supporting structure of this example, since the 
holding power of hydraulic jacks 22-29 is uniformly distributed by the weight of the 
horizontal- type mirror 21, when exchanging the horizontal- type mirror 21 for other 
horizontal -type mirrors, it is not necessary to redo adjustment of the holding power in 
each retaining point, and exchange of the horizontal-type mirror 21 becomes easy. 
[0042] Drawing 5 is the whole optical member supporting structure block diagram 
concerning the 3rd example of this invention. The same sign is given to the part which 
is common in the above-mentioned example, and explanation is omitted. 
[0043] This example is the optical member supporting structure which combined the 1st 
example and the 2nd example. In the optical member supporting structure of this 
example, the side face of a mirror 31 in which the optical axis inclined is supported in a 
hydraulic jack 3 and 6 grades, and the rear face of a mirror 31 was supported in a 
hydrauhc jack 22 and 26 grades. 

[0044] In addition, although each above-mentioned example described the case where it 
applied to the mirror of an optical member, it can replace with a mirror and can also 
apply to a lens. 
[0045] 

[Effect of the Invention] When exchanging an optical member for other vertical mold 
mirrors from which a dimension and weight differ according to the optical member 
supporting structure of this invention since the holding power of a jack is uniformly 
distributed by the weight of an optical member as explained above, it is not necessary to 
redo adjustment of the holding power in each retaining point, and exchange of an 
optical member becomes easy. 

[0046] Moreover, when exchanging a horizontal-type optical member for other 
horizontal -type optical members, while it is not necessary to redo adjustment of the 
holding power in each retaining point and exchange of a horizontal -type optical member 
becomes easy according to the optical member supporting structure of a configuration of 
supporting the underside of a horizontal-type optical member with at least four jacks, 
the tilt of a horizontal -type optical member is kept level. 



DESCRIPTION OF DRAWINGS 
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[Brief Description of the Drawings] 

[Drawing ll Drawing 1 is the whole block diagram showing the optical member 
supporting structure concerning the 1st example of this invention. 

[Drawing 21 Drawing 2 is the side elevation of the optical member supporting structure 
of drawing 1 . 

[Drawing 3] Drawing 3 is the whole block diagram showing the optical member 
supporting structure concerning the 2nd example of this invention. 

[Drawing 4] Drawing 4 is the side elevation of the optical member supporting structure 
of drawing 3 . 

[Drawing 51 Drawing 5 is the whole block diagram showing the busy condition of the 
optical member supporting structure concerning the 3rd example of this invention. 
[Drawing 6l Drawing 6 is drawing showing ideal allocation of the holding power of the 
supporting structure of a vertical mold mirror. 
[Description of Notations] 

I Vertical Mold Mirror 
2-7 Hydraulic jack 
2a-7a Piston 

2c-4c Piston narrow diameter portion 
8 Reserve Tank 
10 Vacuum Devices 

II Piston Assembly 
1217 Piping 
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711 ¥m^fa&J*lzm^frZte^£5iz. m^Vte 

w7u—h,\zm^t^^L-n—^)WB^ > 

[00 16] ttffyt^2-7ttexh>2a-7 a 

JEi^^2-4©t°X h>2 a — 4 a©— a^MjGjcT 

h>/hg«2 c~4 c©3fcS8K:H 
©^£S»T££:«>©»5W82 d — 4 d^tt^nt 



®f i2 d-4 dMf 9 a-9 c ^IT^ 

1 0 fc«tts.nrv.?5. Jt£^§ 1 0 tWKjts t 

»3@ft2 d-4 dfiWm^. ^- 1 ©«lffit;:S»U fflJE 
yt7 + 2- 4iWf57-l M^tia B 
[0 0 17] iEy>7^2-7iiEf 1 2-17^ 

^8tt»flE> ? ^y4 1 2'-7<05/U>y2 b-7 btCl^JE 

[0 0 18] SJIHfc!^ h>2 a-7 a ©gtlWi^ftElf 

^ict^^tixv^c *a@s^7— i<D±m\zmm^n 

fcftti;t7+2-4m t°XN>3a©i£ <Z1©± 

£«#©ffi*£jS*TS. ) **fc!;* h>2.a^ 4a©i 
J; D lfXh>2a, 4aC0gli5t^;^bK 

ISE^S ^ — 1 ©TflJfcffigSnfciftBE^-v ^5-7T' 
H tfX h>6 a©&&*fcf;*h>5 a„ 
#<> tfXh>5a, 7 a©&HSWC^bl\, 
[0 0 19] Sfc, ±M* Tm<DttBZzs J *y*<?>J3>&:&3 

a, 4 a, 5 a, 7 a©@fc#Ll> 0 
[0 0 2 0] ttb>2 a<?m&±U<D&<5tzm 

(1) 5CtDfflB«j&ffi# ^— 1 ©^*g/M:fc: 

0. X»fc_bTMfDlc«:S. M'PL-a$>< IttttiCO S 0 
-9 0° lzfc:-5 0 ^5^— lO-hflBJciESSnfcft&JEE 
y * 2 - 4 ^~ 1 £3l^_ttf 5 lefNffl 

7J*KS!5^— l^ifUJitfS.taJcf^ffl-rs. -h®J© 
ffejffi ^^^2 — 4©* CO^fpl t Tflfl© «EE>? * 7 * 5 
— 7©#©;£ft£fct3are&£j&^ ^^MCT^^o 
il©iafi0y"Ctt-h«©»fl£>?r ^ + 2 -4 £TM<Z>mf£ 

©7?. TM<Z)iEyt7 + 5-70lfXh>5a-7a 
an^tUl ±«©»JEE>? ty*2MCD^h>2a 
-4 a^_L^o tulSU1f-y^>^8(i>U>y8 
at, lfXh>8b<h, fcTXh>^SI&gjf!irr^»»8 

i2-i7ft®i8SiiiMtoo, 

[0 0 2 1] Ef 1 2-1 70)5%, Sf 15, 17IJ 

>tellH y'J>yilat, '>»J>^llb, 1 
let, fc!Xh>lld, lie, lift, 
1 gtTM$ntl^ 0 y'J>^l 1 atiUlf— ^ 
>f 8l:BNSSnx^5. y'Jy^l lbiiiffyt^ 

+ 5iw»tt$n* y'j>^iicii*ffi;t7+7i:8 



(4) 



#i¥6-2 5 0 0 7 4 



[0 0 2 2] tf7. h>l 1 dte~>U>^l 1 a(Ci&^2 
n, tfXh>l 1 e(iv»J>yi 1 biz, e^h>ll 

f ttyu >y 1 1 c tc-tn-en««sn*. D7H11 

g©M-«JSzrjR(^(fi$n, fc?Xh>l 1 e, lift;: 

sjestu □ v k 1 1 g©M-«t*tttr^ h> 1 1 d**& 

j$££*U e7h>lldi:IllTtf7h>l le, 1 

I fjWfflHrTS. D7HII gfcfct. tmrJ*y 

b > 7 a ©^ffiLS£©f££SH«T5fc«>lC, fcfX h > 

I I e<Dim&m»t2>ffiamti swjtow^nt 

[0 0 2 3] tfc, t°Xh>lle t 1 1 f^liifl 
<, SWh>lle, 1 1 f <D%&mm<Dft£\dXb 
>1 1 d©SfiEffi«ttt»Uli©T» tfXb>m^ll 

[0024] ^ic, ^©Mft«<o3^»««»»e©a 
[0 0 2 5] m&mwi otMmrzii* mm^^-i 

4d^SU^-l©^@[;:^U »£Ey^y+2- 
4t*S£^5^-l ^^Ig^tl^o £©£€r«3!5^- 

1 ©TWceasn&ifcBEs^ ^ s — 7 © h > 5 

a - 7 a <h&M5 ^— 1 ©«fl5<fc©ra(cttto-r^3Q:^ U 

[0 0 2 6] »£E^y=^2-4t«a!5^— 1 
*S£*a;5£> iEy>7^2-4©t!Xh>2a-4a 

>2a-4a^«^ *4 MSrs U >^2 b — 4 

©T«cE@Snfc»EE^* 5 - 7 ^«J&Sn-5. 

5 b~7 brt<0«ffiOTIKfc:*K t!Xh>5a-7a^ 

CcDJ:3tCbTfcrXN>5 a- 7 a t8i5 7- 1 £<9 

<Di:€ro*exh>2 a — 7 a<OYJtt#Jl<Dla*Wm 

[0 0 2 7] t!XK>2 a-4adm»bTU-tf 

t£tfXN>*&,Sl 10yU>yi 1 aWcSSAU tfX 
h>lld« 1 CDfe^fpj^jfjL, exh>lldlc 
^idbThr7.h>l 1 e, llf^MCXhP 

C0t°Xh>5a, 7 a Lt^Ore. y»J>^5 

b . 7 b ^ tf* h >Ip° n 11^6 f^EEcD*-f ;i/30<tt»3 
tlfctZ* tfXh>5a, 7a(DXhD-^I G6£tiL 



[0 0 2 8] c:©|gjfiw©5t*«««J#8Stc«tntf, 

^- 1 ©HlCiOftE^t y * 5 - 7 CD&J#7J 

[0 0 2 9] d©*Jfi«»J©3t*B8*r««FSSHa 
^»Lf:y7TATS^^ ttJEBE^l 2—1 7 & 

mm, JPSSOmm. J£M 3 5t^O««» 

se©*^M**5 o omm, AcottM i <d£l%, mm 

1 i. #nrr £ o jwi 5 7— *s« tcj: o xmrn-rntf 

[0 0 3 0] Sfc. d©*«09TH> 6ffi<0iftEE>?vy 
^2 — 7 Srffl^Tlfi^U ^-£6 <fc 5 fC Lit 

6®J^±<Offlftffl©ttJE>?^y=^2'-7S:fflt>SJ: 

[0 0 3 1] »C JlcOJMflra*. #BE*8teSK#£:l, 

[0 0 3 2] &*3. fcT;*h>»Bl 1 

7- 1 OT«l:if snfcttEi?t y * 5 , 7 
©Ef 1 5, l 7co^4 3 ^E^b^^(c^^T^/t 

#*> cintcft*., ^5^-ioifflijcD^m^^^^ 

2 , 4 (Di&EEMm 12, 14 ©&+*cE»r 5«fc 5 fC U 
[0 0 3 3]$fc, d©!5«f«l©#»EE^y^2-7 

[0 0 3 4]3EtC> d©jafi«"CtttfXh>2 a — 7 a 

tfi* Cin^f^, L/^al/-^ (ffi^JlHSSg) 

[0 0 3 5] ft^ CO^ag^TfU. IttffttLTCD- 
9»fi2 d-4 d§«^5^-l<D«DitC»3g$1tfc 

2 c - 4 c c^^^^5 ^- 1 <Dmm\zmm^^> 
f)\ mm^ =?- 1 (Dmmz^is< ^ft^co^x^ts 

[0 0 3 6] *3llfi0i|T«ttEE^i*!y=^€:6fflffl 

3, 6^<4lT'5 7-l^t«i:lTM 



(5) 



5 0 0 7 4 



[0 0 3 7] a3.J4d038W©*2*JfiW(C«S3t^SS 
[0 0 3 8] fftm<Dmm&l-?te6m<DM&z/Vy3r2~ 

[0 0 3 9] £©H56#!Xte> Sm<Dtm^y^r2 2 
-2 97^78^£*U §»£E-»y^2 2-2 9iail5 

7-2 i ©nj^frifijK&ox— fep»ii&fe€rtzEe$tix 

f32-3 9^LXU-tf-^>^4 8fC««StlX 
US. 

[0 0 4 0] »7-2 1 (DT® -LXH^T^) 2 !6P 

1, P 2 <0— *©«Pi_btrl9ca-r5 2fi©jftfl£^y 
^22 ( 2 6£Ulf-> r ^>^4 8i^i^£f 3 

2, 3 60Ml:^yt7^2 2, 2 6dlfXh>^tB 

JBE>^*24, 2 8 tUlf— ^>^4 8 t^SOTT 
Sit 3 4, 3 80l^C#yt7^2 4, 2 8CDHX 

0fXh>^51^t^ t°Xh>m^41, 51 

^t^o fc?XN>i&i£4 1. 5 1t < t0«5 7-2 1 

[0041] c©i^6«©)^aw«**ecj:nMr. 
wm^^-2 i©safc«tr)a£Ev^y=^2 2-29© 

[0 0 4 2] a5li^©^©m3||«W!|lC«53^» 
S«»lCtt|^-<0««€r#bXitt^**B6"rS. 

[0 0 4 31 u^i«im»^2aMt^ 



Ey>7^2 2, 2 e^T^-rSJc^JCUfe. 
[0 0 4 5] 

[0 0 4 6] ^&<£*>4ffl©5^>*T«Safc 

mm^m4&m<Dwm^m*iz$iWLTz>£z. 
^m^z^f^u^ti<Dmm^Dm^^rx<, 

[13 ] a3.ttC<O^W©»2^MSWtC^-5*^»«« 
[f*l4 ] a±^Ha©3^»««»SIS<Z)ffl9DffS'r& 
BUS.] M^«^'^W©m3IMWJ3«S3^»«« 
[16 ] 7-O^S(!!)fi»*©18W 

1 K7- 

2 — 7 jftJEvMrry* 
2a-7a tfXh> 

2 c -4 c t!^h>/hg» 
8 V1f—7*>9 

I 0 

II tf X h >&B 
12-17 @EHr 



